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Amendments to the Claims : 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims ; 

1 . (Currently Amended) A battery monitoring apparatus that obtain s a curr e nt 
measur e ment for a current in a conductiv e elem e nt, the battery monitoring apparatus comprising: 

conductive lines configured to couple to a conductive element having an electrical 

current; 

a filter coupled to the conductive lines and configured to filter noise from a signal derived 
from a voltage difference between the conductive lines, wherein the signal represents a current in 
the conductive element resulting from the voltage difference b e ing r e lat e d to th e curr e nt in th e 
conductive el e m e nt ; 

an analog-to-digital converter that converts the signal filtered by the filter and outputs a 
digital signal; and 

a meter configured to measure an actual current: and 

a controller that receives the digital signal and the measured actual current and from th e 
analog to digital conv e rt e r computes a correction factor using the received digital signal and the 
received actual current . 

2. (Original) The battery monitoring apparatus of claim 1 , wherein the conductive 
element comprises a direct current (DC) shunt. 

3. (Original) The battery monitoring apparatus of claim 1 , further comprising an 
operational amplifier circuit configured to filter the signal filtered by the filter. 

4. (Original) The battery monitoring apparatus of claim 3, wherein the filter, the 
analog-to-digital converter, the controller, and the operational amplifier circuit are located on a 
current sensing microprocessor card. 
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5. (Original) The battery monitoring apparatus of claim 1 , further comprising a 
thermistor coupled to the conductive element and configured to measure temperature at the 
conductive element. 

6. (Currently Amended) The battery monitoring apparatus of claim 5, wherein the 
thermistor provides temperature information used by the controller to compute a temperature 
correction factor according to the formula: 

TCF- R / T ^l + TCx(T - T 0 ) TCF=1+TCv(T-T q) 

R(Tj 

where T is the measured temperature, [[To]] T 2 is the reference temperature at which 
calibration is performed, R(To) is the resistanc e at a reference temperatur e , R(T) is the resistance 
at a de s ired temperature, and [[TC]] TC* is the temperature coefficient of resistance of the 
conductive element. 

7. (Cancelled) 

8. (Currently Amended) The battery monitoring apparatus of claim [[7,]] L wherein 
the controller receives the actual current measurement and th e digital signal r e presentativ e of a 
s e ns e d curr e nt mea s ur e ment, and wherein the controller computes a single point the correction 
factor as the received actual current m e asurem e nt over the received digital signal sensed current 
measur e m e nt . 

9. (Currently Amended) A method for obtaining a current in an activity-based 
battery monitoring apparatus, the method comprising: 

filtering a signal from wires coupled to a conductive element, wherein the signal 
represents a sensed current resulting from a voltage drop across the conductive element; 

converting the signal from an analog form to a digital form; and 

performing a calibration procedure bv which a correction factor is computed using an 
actual current measurement and the sensed current. 

corr e cting th e digital form of the signal based on temp e rature at th e conductiv e element 
storing the digital form of th e signal according to the formula: 
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TCF- R / T \-l + TCx(T - T 0 ) 

R(T 0 ) 

wh e r e To is th e r e fer e nce temp e rature at which calibration is perform e d, R(To) is the 
resistanc e at a r e f e r e nce temp e ratur e , R(T) is the resistance at a desired temp e ratur e , and TC is 
the temp e ratur e co e ffici e nt of r e sistanc e of the conductiv e e l e ment. 

10. (Currently Amended) The method of claim 9, further comprising performing a 
calibration procedure by which a multi-point correction line is computed from m the actual 
current measurement and a the sensed current measur e ment . 

1 1 . (Currently Amended) The method of claim W 9, further comprising presenting a 
user interface to read the sensed current m e asur e m e nt and receive the actual current measurement 
as an input. 

12. (Currently Amended) A battery monitoring apparatus comprising: 

(a) a voltage sense input port to which leads extending to a battery may be connected such 
that a voltage signal representing the voltage across the battery is provided to the voltage sense 
input port; and 

(b) a current sense input port to which leads extending to a universal current measuring 
apparatus may be connected such that a current signal representing the current through the battery 
is provided to the universal current measuring apparatus, wherein the universal current measuring 
apparatus comprises a first filter to remove noise from a received current signal[[s]], an analog- 
to-digital converter to convert the filtered current signal an analog curr e nt signal to a digital 
signal, and a controller programmed to receive an actual current measurement and the digital 
signal and to compute a correction factor using the received actual current measurement and the 
received digital signal monitor th e digital signal repres e ntativ e of th e curr e nt to d e t e ct a chang e 
in batt e ry stat e from on e of th e stat e s of battery charging, discharging, and op e n circuit to anoth e r 
state, and to d e fin e a batt e ry e vent b e tw e en chang e s of stat e ; 

(c) an output communications port through which data mayb e communicated; 

(d) a non volatil e m e mory; and 
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(o) a programmable microcontroll e r conn e ct e d to th e voltage s e ns e to r e ceiv e signals 
th e r e from and conn e ct e d to th e output communication s port to at least transmit signals th e reto, 
the microcontroll e r conn e ct e d to provid e data to and from th e non volatil e m e mory, the 
microcontroller, to monitor th e batt e ry voltage during e ach e v e nt, and to s e l e ctiv e ly transfer data 
from th e non volatile m e mory through th e output communications port aft e r a p e riod of time in 
which e v e nts hav e occurr e d . 

1 3 . (Currently Amended) The battery monitoring apparatus of claim 1 2, further 
including a temperature sense input port coupled to the universal current measuring apparatus to 
receive a temperature signal th e r e from during a battery event. 

14. (Currently Amended) The battery monitoring apparatus of claim 12, wherein the 
universal current measuring apparatus is connected in series with the battery to detect the a level 
and direction of current flowing through the batter y, th e curr e nt s e nsor including an analog to 
digital conv e rter to conv e rt th e signal corr e sponding to batt e ry curr e nt l e v e l and dir e ction to a 
digital data signal which is connect e d by a digital data communications link to th e curr e nt s e ns e 
input port . 

1 5. (Currently Amended) The battery monitoring apparatus of claim 44 12* wherein 
the universal current measuring apparatus components are mounted on a printed circuit board 
conn e ct e d to the shunt, th e printed circuit board having a ground plane form e d on a first sid e of 
th e board, and curr e nt s e ns e tracks print e d on an opposite sid e of th e board which e xt e nd from 
t e rminals conn e ct e d to th e shunt to a filt e r, th e filt e r conn e ct e d to provide a filt e r e d signal to the 
amplifi e r and analog to digital conv e rt e r on th e print e d circuit board . 

1 6. (Currently Amended) The battery monitoring apparatus of claim 44 J_2, wherein 
the universal current measuring apparatus is coupled to a shunt of a known r e si s tanc e through 
which flows th e current flowing through th e batt e ry, an amplifier connected to receive the filtered 
current signal voltag e across the shunt, and a second filter to low-pass filter the an output signal 
from the amplifier, and further wherein the analog to digital converter is connected to receive the 
filtered output signal from the amplifi e r second filter and providing to convert the received 
output signal into the [[a]] digital signal output data . 
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1 7. (Currently Amended) The battery monitoring apparatus of claim 1 6, wherein the 
univ e rsal curr e nt m e asuring apparatus amplifier includes a high gain amplifier and a low gain 
amplifier, each amplifier connected to receive the filtered current signal, voltag e across the shunt, 
and wherein the analog to digital converter includes a first channel connected to receive a filt e r e d 
an output signal from the high gain amplifier and a second channel connected to receive a filter e d 
an output signal from the low gain amplifier, the controller further programmed to selectively 
receive the current s e nse data digital signal from the first analog to digital converter channel 
when the current signal being s e ns e d is below a threshold value and from the second analog to 
digital converter channel when the current signal being sens e d is above a threshold value. 

1 8. (Currently Amended) The battery monitoring apparatus of claim 1 7, wherein the 
high gain amplifier saturates at a selected current level and the controller is programmed to select 
data from the second analog to digital converter channel when the data digital signal from the 
first analog to digital converter channel is at the saturation level of the signal from th e high gain 
amplifier. 

19. (Currently Amended) The battery monitoring apparatus of claim 12, wherein the 
microcontroller is further programmed to store one or more stationary data fields in the a non- 
volatile memory selected from the group consisting of installation time, high voltage setpoint, 
low voltage setpoint, high current setpoint, high temperature setpoint, battery nominal capacity in 
ampere hours, battery nominal voltage, a cycle counter, total hours of open circuit overall events, 
total hours of discharge overall events, total hours of charge overall events, total amp-hours of 
discharge overall events, total amp-hours of charge overall events, and a count of the number of 
events recorded. 

20. (Currently Amended) The battery monitoring apparatus of claim 1 9, wherein the 
microcontroller is further programmed to store all of the stationary data fields from the group of 
stationary data fields. 

2 1 . (New) The battery monitoring apparatus of claim 1 , wherein the controller is 
further programmed to perform a calibration procedure by which a multi-point correction line is 
computed using the received digital signal and the received actual current. 
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22. (New) The battery monitoring apparatus of claim 1 , wherein the meter is a clamp- 
on meter. 

23. (New) The method of claim 9, further comprising correcting the digital form of 
the signal based on a temperature at the conductive element according to the formula: 

TCF= 1 + TC X (T-T 0 ) 

where T is the measured temperature, T 0 is the reference temperature at which calibration 
is performed, and TC X is the temperature coefficient of resistance of the conductive element. 

24. (New) The battery monitoring apparatus of claim 12, wherein the controller is 
programmed to perform a calibration procedure by which a multi-point correction line is 
computed using the received digital signal and the received actual current measurement. 

25. (New) The battery monitoring apparatus of claim 12, further comprising a 
thermistor configured to measure a temperature. 

26. (New) The battery monitoring apparatus of claim 25, wherein the controller is 
further programmed to compute a temperature correction factor according to the formula: 

TCF= 1 +TC X (T-T 0 ) 

where T is the measured temperature, T 0 is the reference temperature at which calibration 
is performed, and TC X is the temperature coefficient of resistance of the conductive element. 
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